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(54) WOOD-BASED PLATE MATERIAL 

PURPOSE: To obtain a wood-based plate material, which 
is made of directional wooden flake laminated lumber and 
has high strength and low density. 

CONSTITUTION: The wood-based plate material 
concerned has a core layer 1 and a surface layer 2, 
which is laminated onto both the sides of the core layer 
1.*The core layer 1 is made of at least one wooden flake 
laminated lumber, which is produced by bonding wooden 
flakes with a foamable binder and forming into an 
integral body. The surface layer 2 is made of a 
directional wooden flake laminated lumber, which is 
produced by bonding wooden flakes with a non-foamable 
binder and forming into an integral body. The foamable 
binder is preferably prepared by mixing the foamable 
resin and the non-foamable resin in the ratio of 
1:4-4:1. The preferable content o the binder is set to 
be 5-15wt.%. Thus, the wood-based plate material having 
light weight and high strength can be obtained. Further, 
by acetylating the wooden flakes composing of the 
surface layer, the mothproofhess, rotproofness, 
germproofness and dimensional stability of the 
wood-based plate material can be improved. The raw 
material, which is conventionally discharged as waste 
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wood, can be effectively used, resulting in allowing to 
contrive to reduce raw material cost. 
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(54) WOOD-BASED PLATE MATERIAL 

(57)Abstract: 

PURPOSE: To obtain a wood-based plate material, which is made of 
directional wooden flake laminated lumber and has high strength and low 
density. 

CONSTITUTION: The wood-based plate material concerned has a core 
layer 1 and a surface layer 2, which is laminated onto both the sides of the 
core layer 1 . The core layer 1 is made of at least one wooden flake 
laminated lumber, which is produced by bonding wooden flakes with a 
foamable binder and forming into an integral body. The surface layer 2 is 
made of a directional wooden flake laminated lumber, which is produced 
by bonding wooden flakes with a non-foamable binder and forming into an 
integral body. The foamable binder is preferably prepared by mixing the 
foamable resin and the non-foamable resin in the ratio of 1:4-4:1. The 
preferable content o the binder is set to be 5-15wt.%. Thus, the wood-based 
plate material having light weight and high strength can be obtained. 
Further, by acetylating the wooden flakes composing of the surface layer, S 
the mothproofhess, rotproofhess, germproofhess and dimensional stability y 
of the wood-based plate material can be improved. The raw material, which - 
is conventionally discharged as waste wood, can be effectively used, 5 
resulting in allowing to contrive to reduce raw material cost. ^ 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages' caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About a woody plate, especially, this invention pastes up a wood flake using a binder, and relates to 
the woody plate which carried out two or more sheet laminating of the directivity wood flake collection board which carried 
out forming unification. 
[0002] 

[Description of the Prior Art] In recent years, shortage of wood resources and protection of a forest pose a problem and the 
deforestation of a bird clapper is clearer difficult future still. Therefore, as for the floorine with which the nlvwnoH wa* h^ino 
conventionally used tor the plywood which comes to carry out the adhesion laminating of two or more sheets such as"a ° 
veneer and is manufactured, using raw material wood in large quantities in connection with it by the supply serving as 
instability or short supply, a bird clapper is expected for manufacture by the jump of a material shortage or material cost 
difficult. 

[0003] Then, the woody plate obtained using effectively the wood flake conventionally used as scrap wood, the woody fiber 
of the piece of wood, etc. attracts attention, and the application to the field which was using the plywood conventionally is 
expected. Such a woody plate is called oriented strand board (OSB), generally it pastes up the component of a wood flake etc 
using an un-foaming nature binder, carries out forming unification, and is formed. Therefore, by changing the metal mold for ' 
rabncation, by fabricating, after it can obtain comparatively easily the material of the size and configuration which are 
demanded, and reforming a component or adding an additive, insect control nature, antisepsis nature, fire retardancy etc can 
be raised, and the feature it is featureless in natural wood can also be given. 

[0004] However, as for these woody plates to which such a woody plate comes to harden the circumference of a component 
w.th an un-foaming nature b.nder to natural wood being inherent in openings, such as pore, low [ intensity ] as compared with 
natural wood, the density tended to have become high. Therefore, in order to maintain the intensity of a woody plate when 
board thickness was thickened, since it was high-density, the weight increased, and there was a problem of being hard coming 
to deal with it. ° 6 

[0005] Moreover, although the forming unification of the wood flake etc. was carried out in the conventional woody plate 
using about 2% of the weight (weight % of a binder is hereafter taken as weight % to the plate of the resin contained in the 
binder) of the un-foaming nature binder by the resin ratio Conversely, the intensity of the woody plate which will be obtained 
if the amount of binders is decreased in order to reduce density fell further, and when the amount of binders was made to 
increase, density increased, and it had produced the problem that a feeling of wood quality was spoiled. On the other hand 
although the effect of a specific gravity fall was enough acquired in the woody plate which used the foaming nature binder 
carried out the forming unification of the wood flake, and gave the opening to the interior of a plate by foaming of the ' 
foaming nature binder in order to shorten press time of a hot press, in respect of the improvement in on the strength it was not 
sometimes enough. ' 
[0006] 

[Problem(s) to be Solved by the Invention] therefore - from the directivity wood flake collection board to which the technical 
problem in this invention carried out the forming unification of the wood flake with the binder - becoming - sufficient 
intensity -- having -- in addition - and it is in offering the woody plate of low density 
[0007] 3 

[Means for Solving the Problem] This technical problem is solvable with the woody plate which it has a core layer and the 
surface by which a laminating is carried out to both the front faces of the core layer, and the core layer consists of at least one 
wood flake collection board which pasted up the wood flake using the foaming nature binder, and carried out forming 
unification, and consists of a directivity wood flake collection board which the surface pasted up the wood flake using the 
un-foaming nature binder, and carried out forming unification. 

[0008] Below, the woody plate of this invention is explained in detail. Drawing 1 is drawing showing an example of the 
woody plate of this invention, and one in drawing is a core layer which consists of one directivity wood flake collection board 
by which forming unification was carried out using the foaming nature binder, and is making the three-layer laminated 
structure to which the laminating of the surface 2 which becomes both sides of the core layer 1 from the directivity wood flake 
collection board by which forming unification was carried out using the un-foaming nature binder was carried out. 
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[0009] Here, on the other hand, a directivity wood flake collection board makes ** arrange the direction of grain of a wood 
flake, and it is accumulated and it means the woody plate which carried out forming unification. However, on the other hand, 
all the wood flakes that form the directivity wood flake collection board do not need to be arranged by **, and, on the other ' 
hand, the direction of grain of about 70 percent or more of a wood flake should just be arranged by **. 
[0010] If it is in the wood flake collection board which forms the core layer 1 of the woody plate of this invention, the 
forming unification of the wood flake is pasted up and carried out with the foaming nature binder. While the foaming nature 
binder used here is combining the wood flake mutually in a surface 1 , itself is foaming, preferably, the amount of the pitch 
used is lessened by making a pitch exist only in the crossing of wood flakes, and extending the small crevice between wood 
flakes in a foaming cell, and the thing which makes a core layer form into low density is used. 

[001 1] The foaming nature binder used by this invention has the desirable thing which comes to mix an un-foaming nature 
resin with a foaming nature resin. Although these mixing ratios can be suitably adjusted according to the density of the woody 
plate made into the purpose etc., as for the mixing ratio of a foaming nature resin and an un-foaming nature resin, being 
referred to as 1 :4-4: 1 is desirable. If foaming nature resins content is made into 1/5 or less and 4/5 or more, the flexural 
strength of the woody plate obtained will fall. 

[0012] Here, the above-mentioned foaming nature resin may consist of resins which carry out self-foaming, or may consist of 
the resins and foaming agents of un-foaming nature. A foaming nature polyurethane resin can be mentioned as an example of 
the resin which carries out self-foaming. As an example of the un-foaming nature resin to which it foams with a foaming 
agent, a polyurethane resin, polystyrene resin, an epoxy resin, a polyvinyl chloride resin, phenol resin, urea resins, or those 
mixture can be mentioned. Moreover, as a foaming agent, it is volatile foaming agents, such as CC13F, CC12F2, or CC12 
F-C1F2, for example, an AZOJI carvone amide and azohexahydrobenzonitrile, 2, 2 , -azo-isobutyro-dinitri!e, a benzene sul-fo 
hydrazide or N, and N'-dinitroso, for example. - Pyrolysis nature foaming agents, such as N and N'-dimethylterephthalamide, 
can be mentioned. 

[0013] Moreover, as an example of the un-foaming nature resin mixed with the above-mentioned foaming nature resin, a urea 
resin, melamine resin, phenol resin, polystyrene resin, an epoxy resin, polyvinyl chloride resins, or those mixture can be 
mentioned. 

[0014] Although it is desirable that length is within the limits 6-50mm and whose thickness 50-75mm and width of face are 
0.1 -0.8mm as for the wood flake used for this core layer and flakes, such as a Japanese red pine, a larch, Picea jezoensis, 
Abies sachalinensis, Aspen, and a lodge pole pineapple, are used suitably, especially tree species are not restricted. Moreover, 
in a core layer 1, the direction of grain of a wood flake does not necessarily need to be arranged in the fixed direction, and 
may be a random array. 

[0015] If it is in the directivity wood flake collection board which forms the surface 2 of the woody board of this invention, 
with the un-foaming nature binder, a wood flake pastes up and forming unification is carried out. Although what consists of an 
un-foaming nature resin independent which was mentioned above is desirable as for the un-foaming nature binder used here, it 
may contain a foaming nature resin, however, fabrication -- public funds what makes an un-foaming nature binder a subject 
is desirable in respect of the mold-release characteristic from type Those mixing ratios can be suitably set up in consideration 
of the surface density and the surface mold-release characteristic which are made into the purpose. 

[0016] As for the wood flake which makes this surface 2, that 6- 100mm and whose thickness 50- 100mm and width of face are 
0.1-0. 8mm for length is used suitably. Furthermore, since the surface smooth nature of this wood flake of the woody board 
obtained as thickness is 0.3mm or less improves further, it is desirable. As this wood flake, although flakes, such as a 
Japanese red pine, a larch, Picea jezoensis, Abies sachalinensis, Aspen, and a lodge pole pineapple, are used suitably, 
especially tree species are not restricted. 

[0017] As for the wood flake which forms this surface 2, acetylating beforehand is desirable. When acetylating this wood 
flake, it is desirable to contact a wood flake with evaporation steams, such as an acetic acid, an acetic anhydride, and a crawl 
acetic acid, and to acetylate it in a gaseous phase, after drying 3% or less of water contents until it becomes 1% or less 
preferably (the 12 - 20% of the degrees of acetylation). 

[001 8] Moreover, as for the amount of the foaming nature binder applied to the wood flake which makes the core layer and 
surface of a woody plate of this invention, or an un-foaming nature binder, it is desirable to consider as 5 - 15 % of the weight 
to the sum total weight of the wood flake and binder of each class. If the amount of a binder is less than 5 % of the weight, 
even if the intensity of a woody plate will fall and it will make [ more ] it than 15 % of the weight, the effect of the 
improvement in on the strength does not improve, but density increases, and a feeling of wood quality is also spoiled. 
[0019] In the woody plate of this invention, it is desirable to carry out the laminating of the surface which becomes both sides 
of a core layer from a directivity wood flake collection board of the same kind. Moreover, although front-********(ing) is 
desirable as for surface thickness, when raising the intensity in the array direction of the wood flake which is not restricted, for 
example, makes a surface, it is desirable [ especially the ratio of the thickness of a core layer, and surface thickness (sum of 
the thickness of the front reverse side) ] to thicken a surface. Furthermore, as for the array direction of the wood flake which 
makes a core layer and a surface, it is desirable to make it arrange so that it may go direct mutually. Moreover, if it is in this 
invention, it is desirable to carry out dry type forming of what applied the foaming nature binder to the wood flake which 
makes a core layer, and the thing which applied the un-foaming nature binder to the wood flake which makes a surface, and to 
carry out simultaneous interweaving of a surface and the core layer by heating under pressure. 

[0020] as the array direction of the wood flake goes direct with the array direction of the wood flake which makes a surface 2, 
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it sprinkles what applied the foaming nature binder to the wood flake which sprinkles what applied the un-foaming nature 
binder to the wood flake which specifically serves as one surface 2 on a heat-and-pressure board first so that the array 
direction may become about 1 law, next makes a core layer 1 Furthermore, it is made to arrange so that it may become the 
array direction of a wood flake and parallel which make the surface 2 which sprinkled first what applied the non-foaming 
binder to the wood flake which makes the surface 2 of another side, sprinkles, and considers as a three-layer layered product 
[0021] Next, heat-and-pressure simultaneous fabrication of the heat and pressure is applied and carried out by the 
interweaving [ by heating under pressure ] in a plane at this three-layer layered product. As for the heat-and-pressure 
condition, it is desirable that a pressure considers as thickness (mm) x 5 - 120 seconds which 1 - 2MPa and temperature make 
1 50-200 degrees C, and time makes the purpose. 

[0022] this invention can also be made into a total of five-layer laminated structure of the core layer which is not restricted to 
it, for example, comes to carry out the laminating of the three directivity wood flake collection boards, and the surface formed 
m the both sides etc. although the above-mentioned explanation described the woody plate of the three-layer laminated 
structure which carried out the laminating of the directivity wood flake collection board which makes a surface to both sides 
of the core layer which consists of one directivity wood flake collection board. Also in such a case, it is not based on the 
number of laminatings, but, as for the array direction of the wood flake of adjoining directivity wood flake collection boards 
it is desirable to make it arrange so that it may go direct mutually. ' 
[0023] In the woody plate of this invention, since the wood flake is mostly arranged in the same direction the flexural 
strength of the directivity wood flake collection board which makes a core layer and a surface of the array direction improves 
especially. Moreover, in the directivity wood flake collection board of a core layer, forming unification is especially carried 
out using the foaming nature binder, and since the foaming nature binder is a thing which comes to mix a foaming nature resin 
and an un-foaming nature resin with a predetermined mixing ratio, the density of the woody plate obtained becomes low and 
has big flexural strength, furthermore - since the forming unification of the surface is carried out in the woody plate of this 
invention using the un-foaming nature binder - fabrication - public funds - the mold-release characteristic from type is 
excellent, and mold release processing becomes unnecessary 

[0024] Next, the woody plate of this invention is concretely explained based on an example. 

(Example 1) Length produced the flake of Aspen 6-50mm and whose thickness 50-75mm and width of face are 0 1-0 8mm by 
the shaving machine (Product made from the Iwakura Group). 20 weight sections preparation of five kinds of binder mixture 
which changed the weight ratio of a foaming nature urethane resin (44V20, the Sumitomo Beyer company make) and the 
water emulsion type phenol resin of un-foaming nature to 0:100, 25:75, 50:50, 75:25, and 100:0 was carried out respectively 
Next, when putting in the above-mentioned wood flake 100 weight section in the rotating drum rotated at a low speed and 
carrying out natural fall within a drum, five kinds of binder mixture was applied to the wood flake by sprinkling with a spray 
[0025] First, the wood flake which applied five kinds of binder mixture was sprinkled on the heat-and-pressure board so that 
it might become the layered product of a surface / core layer / surface, heat-and-pressure simultaneous-for 20 minutes 
fabrication was carried out by the temperature of 160 degrees C, and pressure 2MPa, and five kinds of woody plates were 
produced. The flexural strength was measured about each produced woody plate based on JIS. A result is shown in drawing 2 
. The horizontal axis shows the content ratio of the phenol resin in binder mixture among drawing. The inclination, as for 
flexural strength, for the ratio of the un-foaming nature resin in binder mixture to fall with a peak of about 25% of point when 
[ than it ] more, and when few is seen. As for especially flexural strength, the content of an un-foaming nature resin is less 
than 35MPa(s) at 25% or less. 

[0026] (Example 2) Length produced the flake of Aspen 6-50mm and whose thickness 50-75mm and width of face are 
0. l-0.8mm by the shaving machine (Product made from the Iwakura Group). When preparing the foaming nature binder 
which consists of 2:1 mixture of a foaming nature urethane resin (44V20, the Sumitomo Beyer company make) and the water 
emulsion type phenol resin of un-foaming nature, putting in the above-mentioned wood flake 100 weight section in the 
rotating drum rotated at a low speed and carrying out natural fall within a drum, the binder was applied to the wood flake for 
surfaces by sprinkling with a spray. The amount of the foaming nature binder to apply was changed to 3 - 18 % of the weight 
in that case. & 

[0027] Heat-and-pressure simultaneous-for 20 minutes fabrication was carried out by the temperature of 160 degrees C and 
pressure 2MPa, and six kinds of woody plates from which the amount of binders differs were produced so that the wood flake 
which applied the binder might be sprinkled on a heat-and-pressure board so that it may become the layered product of a 
surface / core layer / surface, and it might become 1 2mm in thickness. Flexural strength was measured about these six kinds of 
woody plates. A result is shown in drawing 3 . In the measured range, when the amount of binders was made to increase the 
inclination for flexural strength to increase was seen. However, when the binder content exceeded about 12%, even if it made 
the amount of binders increase, it turns out that most of the value does not improve. 

[0028] (Example 3) As a material of the directivity wood flake collection board which makes a core layer, the flake of Aspen 
whose width of face length is 50-75mm and is 6-50mm was produced by the shaving machine (Product made from the 
Iwakura Group). When preparing the foaming nature binder 12 weight section which consists of mixture of the weight ratio 
2:1 of a foaming nature urethane resin (44V20, the Sumitomo Beyer company make) and the water emulsion type phenol 
resin of un-foaming nature, putting in the above-mentioned wood flake 88 weight section in the rotating drum rotated at a low 
speed and carrying out natural fall within a drum, the foaming nature binder was applied to the wood flake for core layers bv 
sprinkling with a spray. 
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[0029] As a material of the directivity wood flake collection board which makes a surface, the flake of Aspen whose width of 
S£ 'nf S 50 ;'°°T ■ nd »f- , « hra ? was P roduced b y *e shaving machine (Product made from the Iwalcura Group) 
When preparing the water-soluble phenol resin 12 weight section of un-foaming nature, putting in the above-mentioned wood 

^^JZSS*? f r0t f n§ J™" r °! a , ted 31 3 ' 0W SpCed 3nd Can ^ in 8 out natural «' within a d ™> *e bind™ 
applied to the wood flake for surfaces by sprinkling with a spray. 

[0030] First the half of the wood flakes for surfaces which applied the un-foaming nature binder was arranged and sprinkled 
in the simultaneously fixed direction on the heat-and-pressure board, and the wood flake for core layers which applied the 
foaming nature binder on it was sprinkled so that the array direction of a wood flake might become in the array direction of 
the wood flake for surfaces and the direction which goes direct. Furthermore, on it, the wood flake for the remaining surfaces 

SiSSS,? f?h 6d m ^ W ° 0d , flake and ±h direCti ° n f0r Spra >" n S ****** t0 the a » d ^ considered as Ae 

layered product of three layers. Heat-and-pressure simultaneous-for 20 minutes fabrication of the layered product was carried 

S^tTS de8reeS C ' PreSSUre 2MPa ' thiCknCSS ° f thC ° btained W °° dy P^ ^^d 
[0031] (Example 4) The flexural strength and the bending Young's modulus of a woody plate of this invention which were 
produced in the example 3 were measured. About bending strength, it evaluated based on JIS-A5908. A result is shown in 

[0032] (Example 1 of comparison) About the plywood (density 0.58 g/cm3) which has the same thickness as an example 3 
the same measurement as an example 4 was performed. A result is shown in Table 1 

[0033] (Example 2 of comparison) It is the conventional directivity wood flake collection board which carried out the forming 
unification of the wood flake with 2% of the weight of the un-foaming nature binder, and the same measurement" ™ § 
example 4 was performed about the directivity wood flake collection board of the same thickness as the woody'plateof an 
example 3. A result is shown in Table 1 . y F 

[003 4] (Example 3 of comparison) While having the same thickness as the woody plate of an example 3, about the density 
woody fiber collection board (density 0.70 g/cm3), the same measurement as an example 4 was performed. A result is shown 

[0035] 
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These results show having the flexural strength to which the woody plate of this invention endures the conventional plywood 
a directivity wood flake collection board, and a woody fiber collection board 

[0036] (Example 5) The woody plate with a thickness of 12mm which carried out the three-layer laminating was produced 
like the example 3 except having made the foaming nature binder which fabricates the directivity wood flake collection board 
which makes a core layer into 1:1 mixture of the water-soluble phenol resin which is an un-foaming nature resin, and the 
urethane resin (44V20, the Sumitomo Beyer company make) which is a foaming nature binder 

[0037] (Example 6) Lessons was taken from the woody plate of this invention produced in the example 3 and the example 5 
the plywood of the examples 1-3 of comparison, the directivity wood flake collection board, and the woody fiber collection ' 
board, and the screw holding power of the direction of a flat surface and the direction of a cross section of wood was 
measured based on JIS. A result is shown in Table 2 
[0038] 
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As for the woody plate of this invention, these results show equivalent or having the big screw holding power beyond it as 
compared with the conventional plate. /una* 
[0039] (Example 7) The value of deflection was performed based on JAS"flooring" about the woody plate of this invention 
produced I in the example 3 and the example 5. For example, by JAS specification of flooring, the value of this deflection 
needs to be 3.5mm or less Consequently, the deflection of 3.0mm and the woody plate of an example 5 is 3.3mm, and as for 
the deflection of the woody plate of an example 3, was found by that all fulfill the flooring specification of JAS 
[Effect of the Invention] Since the laminating of the core layer which consists of a wood flake collection board which carried 



4of5 



8/20/02 1:02 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



out the forming unification of the wood flake using the foaming nature binder, and the surface which becomes the both sides 
from the directivity wood flake collection board which used and carried out forming unification in an un-foaming nature 
binder about a wood flake is carried out, the woody plate of this invention is high intensity, can be formed into low density 
and can obtain lightweight and the woody plate of high intensity. Moreover, by using the binder which mixed the foaming 
nature resin and the un-foaming nature resin by the specific ratio as a foaming nature binder, and carrying out the content of a 
binder within the limits of predetermined further, the woody plate of this invention can maintain high flexural strength, and 
the application to the use for which the plywood was used conventionally is also possible for it. Furthermore, insect control of 
a woody plate, an antisepsis, ** bacillus nature, and dimensional stability can be raised by acetylating the wood flake which 
makes a surface. According to the woody plate of this invention, the raw material conventionally used as scrap wood can be 
used effectively, and it is effective in protecting wood resources. Moreover, such a raw material is a low price and curtailment 
of raw material cost can also plan it. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the laminating wood quality board with a smooth front face which 
makes a core material the woody board which pasted up the wood flake with the un-foaming nature binder, and carried out 
forming unification about a woody board 
[0002] 

[Description of the Prior Art] In recent years, shortage of wood resources and protection of a forest pose a problem and the 
deforestation of a bird clapper is clearer difficult future still. Therefore, it is exnected that the. «.,nnlv «™.e ;„c„Ui;*, „. 
short supply and, as for plates, such as a plywood manufactured using raw material wood in large quantities a price also 
soars. Therefore, the woody board obtained using effectively the wood flake conventionally used as scrap wood, the woody 
fin,V^ Pie ,^ ° L °° d ' 6tC - 3ttraCtS attention - and application to the various uses of the woody board is desired strongly 
[0003] Generally the woody board using a wood flake, woody fiber, etc. pastes up the component of a wood flake woody 
fiber, etc. with a binder, carries out forming unification, and is formed. Although the woody board obtained becomes 
homogeneous and a front face also becomes smooth as the size of a component becomes small in that case, intensity and 
ngidrty fall and density tends to increase. Then, in order to maintain the intensity of a woody board, when the board thickness 
was ' th'ckened, since it was high-density, the weight increased, and there was a problem of being hard coming to deal with it 
[0004] In order to reduce the density of a woody board, when the amount of binders was decreased, the intensity of the woody 
board fell further, and was not able to be used for the use of which the high intensity of flooring etc. is required and a 
comparatively big wood flake was used on the other hand and the amount of binders was decreased, the gap of a wood flake 
could not be filled but the problem that surface homogeneity fell was also produced 
[0005] V 

[Problem(s) to be Solved by the Invention] therefore, the technical problem in this invention - from a directivity wood flake 
collection board - becoming - sufficient intensity and rigidity - having - in addition - and a front face - it is in offering a 
smooth woody board 5 
[0006] 

[Means for Solving the Problem] This technical problem is solvable with the woody board characterized by carrying out the 
laminating of the surface smoothing directivity wood flake collection board with which paste up a wood flake with a thickness 
a Tu" 1 • WIth a " un ; foamin 8 nature binder, it comes to carry out forming unification, and the density becomes both 
sides of the directivity wood flake collection board which is 0.60 - 0.85 g/cm3 from a wood flake with a thickness of 0 3mm 
or less. 

[0007] Below, the woody board of this invention is explained in detail. Drawing 1 is drawing showing an example of the 
woody board of this invention, one in drawing is the core material formed with the directivity wood flake collection board 
which consists of a wood flake with a thickness of 0.4-0.8mm, and the laminating of the surface material 2 formed with the 
surface smoothing directivity wood flake collection board which consists of a wood flake with a thickness of 0 3mm or less is 
carried out to both sides of the core material 1 . 

[0008] The directivity wood flake collection board which forms the core material 1 of the woody board of this invention 
pastes up a wood flake with a thickness of 0.4-0.8mm with an un-foaming nature binder, and forming unification is carried 
out. It may not be restricted to 1 shaft orientations parallel to a longitudinal direction, but you may make it arrange in the 
biaxial direction which intersects perpendicularly mutually, and may make it arrange in the arbitrary directions respectively 
about the array direction of the wood flake in this directivity wood flake collection board. Although it is desirable that length 
is within the limits 20- 1 00mm and whose width of face are 3-50mm as for the wood flake and flakes, such as a Japanese red 
pine, a larch, Picea jezoensis, Abies sachalinensis, Aspen, and a lodge pole pineapple, are used suitably, especially tree 
species are not restricted. 3 
[0009] It pastes up with an un-foaming nature binder, and the forming unification of the wood flake with a thickness [ this 1 of 
0.4-0.8mm is carried out. The un-foaming nature binder used here is combining the wood flake mutually in a woody board 
As an example of these un-foaming nature resins, a urea resin, melamine resin, phenol resin, polystyrene resin, an epoxy resin 
polyvinyl chloride resins, or those mixture can be mentioned. Moreover, although the rate of the un-foaming nature binder to ' 
a wood flake can be suitably adjusted according to the density of the woody board made into the purpose it is desirable to 
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consider as 5 - 40 weight section to the wood flake 100 weight section. If the rate of an un-foaming nature binder is less than 
5%, even if the smooth nature and intensity of a woody board are inferior and it makes [ more ] it than 40%, so much, 
intensity will not improve but the density of a woody board will become large. 

[0010] the density of the directivity wood flake collection board which makes this core material 1 0.60 - 0.85 g/cm3 -- it is 
0.64 - 0.75 g/cm3 preferably Moreover, as for the bending Young's modulus, it is desirable to be referred to as 
40-90x1 02MPa. For example, if a bending Young's modulus becomes [ a deflection ] larger than the default value of JAS in 
less than 40x102 MPas and 90xl02MPa is exceeded when this woody board is used as flooring, the moderate elasticity 
needed at the time of a walk runs short. 

[001 1] A thin wood flake with a thickness of 0.3mm or less is arranged in the arbitrary directions, they paste up with a binder 
the surface smoothing directivity wood flake collection board which forms the surface material 2 of the woody board of this 
invention, and forming unification is carried out. In addition, what arranged in the fixed direction and was arranged is 
sufficient as the array direction of a wood flake with a thickness [ this ] of 0.3mm or less. When making a wood flake arrange 
in the fixed direction, it is desirable to make it arrange in the array direction of a wood flake with a thickness [ in a core 
material ] of 0.4-0.8mm and the direction which goes direct. 

[0012] 20-50mm is used for length, and, as for a wood flake with a thickness [ this ] of 0.3mm or less, a 2-30mm thing is 
preferably used for width of face 2-60mm 20-100mm. If the thickness of this wood flake exceeds 0.3mm, the front face of the 
woody board obtained will not become smooth. As a wood flake with a thickness [ this ] of 0.3mm or less, although flakes, 
such as a Japanese red pine, a larch, Picea jezoensis, Abies sachalinensis, Aspen, and a lodge pole pineapple, are used 
suitably, especially tree species are not restricted. 

[0013] As for a wood flake with a thickness of 0,3mm or less which forms this surface material 2, acetylating beforehand is 
desirable. When acetylating this wood flake, it is desirable to contact a wood flake with a thickness of 0.3mm or less with 
evaporation steams, such as an acetic acid, an acetic anhydride, and chloroacetic acid, and to acetylate it in a gaseous phase, 
after drying 3% or less of water contents until it becomes 1% or less preferably (the 12 - 20% of the degrees of acetylation). 
[0014] It pastes up with a binder and the forming unification of the wood flake with a thickness of 0.3mm or less are thin of 
this surface material 2 is carried out. as a binder used for this surface material 2, an un-foaming nature binder which was 
mentioned above is sufficient ~ although it may carry out and any of foaming nature binders or those mixture are sufficient - 
practical - fabrication public funds what is the point of the mold-release characteristic from type, and makes an 
un-foaming nature binder a subject is desirable Those mixing ratios can be suitably set up in consideration of the density and 
the mold-release characteristic of surface material which are made into the purpose. 

[0015] Here, it may become a foaming nature binder from the resin which carries out self- foaming, and may become it with 
the resin and foaming agent of un-foaming nature. A foaming nature polyurethane resin can be mentioned as an example of 
the resin which carries out self-foaming. As an example of the un-foaming nature resin to which it foams with a foaming 
agent, a polyurethane resin, polystyrene resin, an epoxy resin, a polyvinyl chloride resin, phenol resin, urea resins, or those 
mixture can be mentioned, moreover as a foaming agent -- an volatile foaming agent, for example, CC13 F, CC1 two F2, or 
CC12 F-CC1F2 etc. - a pyrolysis nature foaming agent, for example, an AZOJI carvone amide, azohexahydrobenzonitrile, and 
2 and 2 - azo-isobutyro-dinitrile, a benzene sulfo hydrazide, or TST, N f - dinitroso-N and N' - dimethylterephthalamide etc. can 
be mentioned 

[0016] Moreover, as for the rate of the binder to a wood flake with a thickness of 0.3mm or less in this surface material 2, it is 
desirable to carry out to more than 5 weight sections to the wood flake 100 weight section. If the addition of a binder is made 
below into 5 weight sections, the intensity of the obtained surface material will become inadequate. Moreover, the thickness 
of this surface material 2 is l-5mm, and is preferably set to l-2mm. 

[0017] It is desirable to carry out the laminating of the surface material 2 of the same kind to both sides of the 
above-mentioned core material 1 with the woody board of this invention. Moreover, it is desirable to carry out dry type 
forming of what applied the binder to the wood flake with a thickness [ for surface material ] of 0.3mm or less, and the thing 
which applied the un-foaming nature binder to the wood flake with a thickness [ for core materials ] of 0.4-0. 8mm, and to 
carry out simultaneous interweaving of it by heating under pressure. Specifically, first, on a heat-and-pressure board, as the 
wood flake is mostly located in a line in this direction, it sprinkles what applied the un-foaming nature binder to the wood 
flake with a thickness of 0.4-0. 8mm which sprinkles what applied the binder to the wood flake with a thickness of 0.3mm or 
less it is thin to one surface material 2, next serves as a core material 1. Furthermore, what applied the binder to the wood 
flake with a thickness of 0.3mm or less it is thin to the surface material 2 of another side is sprinkled, and it considers as a 
three-layer layered product. Next, heat-and-pressure simultaneous fabrication of the heat and pressure is applied and carried 
out by the interweaving [ by heating under pressure ] in a plane at this layered product. As for the heat-and-pressure condition, 
it is desirable that a pressure considers as thickness (mm) x 5 - 120 seconds which 1 - 2MPa and temperature make 150-200 
degrees C, and time makes the purpose. 

[0018] If it is in the woody board of this invention, surface smoothing surface material may be further prepared in both sides 
of the woody board which consists of a core material mentioned above and surface material. Drawing 2 is drawing showing an 
example of such a woody board, the surface material 2 which becomes both sides of the core material 1 which consists of a 
directivity wood flake collection board from a surface smoothing directivity wood flake collection board is formed, and the 
laminating of the surface smoothing surface material 3 is further carried out to both the superficies. 
[0019] As for this surface smoothing surface material 3, it is desirable to consist of an inside density woody fiber 
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accumulation board or an inside density wood flour fabrication board. These are the woody fiber accumulation boards which 
used as the raw material the wood flour which grinds the woody fiber or wood obtained by ****(ing) wood, and is obtained, 
pasted it up with the binder and carried out forming unification, and the thing of the high rigidity especially in inside density is 
desirable. As woody fiber which forms an inside [ this ] density woody fiber accumulation board, a wood chip is ****(ed) by 
the conventional method, it is obtained, the whole contains [ the fiber length ] fiber with a length of 3mm or more 50% or 
more preferably about l-30mm, and that whose fiber width of face is about 0.1 -2mm is desirable. The wood flour which 
makes an inside density wood flour fabrication board grinds wood, is obtained, and fine particles with a size of about 
1.0-0.0 1mm are suitable for it. Moreover, as for the woody fiber or wood flour which forms this surface smoothing surface 
material 3, acetylating beforehand is desirable like a wood flake with a thickness of 0.3mm or less are thin of the surface 
material mentioned above. 

[0020] The adhesion unification of the woody fiber or wood flour which makes this surface smoothing surface material 3 is 
carried out with the binder. As a binder used for this surface smoothing surface material 3, although any of an un-foaming 
nature binder, foaming nature binders, or those mixture are sufficient, what is the point of the mold-release characteristic from 
the metal mold for fabrication, and makes an un-foaming nature binder a subject is desirable practical. Those mixing ratios 
can be suitably set up in consideration of the density and the mold-release characteristic of the surface smoothing surface 
material 3 which are made into the purpose. 

[0021] As for the rate of the binder to the woody fiber or wood flour in this surface smoothing surface material 3, it is 
desirable to carry out to more than 5 weight sections to woody fiber or the wood flour 100 weight section. If the addition of a 
binder is made below into 5 weight sections, a surface smooth effect will become inadequate. Moreover, the thickness of this 
surface smoothing surface material 3 is l-5mm, and is preferably set to l-2mm. 

[0022] If it is in the woody board which has such surface smoothing surface material, as mentioned above, it is desirable to 
carry out the five-iayer laminating of what applied the binder to the wood flake which makes a core material 1, the surface 
material 2, and the surface smoothing surface material 3, woody fiber, and wood flour respectively, it to carry out dry type 
forming, and to carry out simultaneous interweaving of it by heating under pressure. When using an inside density woody 
fiber accumulation board for the surface smoothing surface material 3, the application process of the binder to woody fiber 
May carry out by following the process mostly just before the process molded by heating under pressure, and After another 
facility performing this application process and making a different stage from the process molded by heating under pressure 
dry it, the method of making the so-called prepreg-like object which fiber was further twined at the needle-ized process and 
was formed in the shape of a sheet coalesce at the time of interweaving by heating under pressure is also used suitably. 
[0023] In the core material of the woody board of this invention, the mixing ratio of an un-foaming nature binder is 5% - 
40%, and the density is 0.60 - 0.85 g/cm3. Moreover, since the wood flake with a thickness of 0.4-0.8mm is mostly arranged 
in the same direction, the intensity of the array direction is large. Moreover, the laminating of the surface material which 
consists of a wood flake with a thickness of 0.3mm or less is carried out to both sides of a core material. Therefore, while 
intensity and rigidity improve, a front face becomes smooth, and it can be suitably used now also as flooring etc. moreover - 
since forming unification is carried out in this woody board using the un-foaming nature binder - fabrication -- public funds -- 
the mold-release characteristic from type is excellent Furthermore, the laminating of the surface smoothing surface material 
which consists of woody fiber or wood flour should be carried out, and especially surface smooth nature should be excellent 
in the woody board of this invention. 

[0024] The woody board of this invention is concretely explained based on an example below. 

(Example 1) As a material of the core material which consists of a wood flake with a thickness of 0.4-0.8mm, length produced 
the wood flake 5-50mm and whose thickness 75-80mm and width of face are an average of 0.55mm by the shaving machine 
(Product made from the Iwakura Group). When preparing the non-condensed urea resin 20 weight section, putting in the 
above-mentioned wood flake 100 weight section in the rotating drum rotated at a low speed and carrying out natural fall 
within a drum, the un-foaming nature binder was applied to the wood flake with a thickness of 0.4-0. 8mm by sprinkling with a 
spray. The wood flake which makes surface material and 2-20mm and whose thickness 30-50mm and width of face are 
0.15-0.20mm as a material of the surface smoothing directivity wood flake collection board which consists of a wood flake 
with a thickness of 0.3mm or less for length was produced by the shaving machine (Product made from the Iwakura Group). 
When preparing the water phenol binder 20 weight section, putting in the above-mentioned wood flake 100 weight section in 
the rotating drum rotated at a low speed and carrying out natural fall within a drum, the binder was applied to the wood flake 
with a thickness of 0.3mm or less by sprinkling with a spray. 

[0025] First, the half of the wood flakes with a thickness of 0.3mm or less which applied the binder was sprinkled on the 
heat-and-pressure board, and the wood flake with a thickness of 0.4-0. 8mm which applied the un-foaming nature binder on it 
was sprinkled so that the array direction of a wood flake might become in the about 1 direction. Furthermore, on it, the wood 
flake with a remaining thickness of 0.3mm or less was sprinkled, and it considered as the layered product with a thickness of 
250mm. Heat-and-pressure simultaneous-for 20 minutes fabrication of the layered product was carried out by the temperature 
of 160 degrees C, and pressure 20 kg/cm2 so that it might become 12mm in thickness. Thus, the front face of the fabricated 
woody board was smooth. 

[0026] Thus, the density, the bending strength, and the bending Young's modulus of the produced woody board were 
measured. About bending strength, it measured based on JIS-A5908. Consequently, density was [ 58MPa(s) and the bending 
Young's modulus of 0.64 g/cm3 and bending strength ] 61xl02MPa(s). 
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[0027] (Example I of comparison) About the woody board of an example 1, and the plywood which has the same thickness, 
the same measurement as an example 1 was performed. Consequently, density was [ 49MPa(s) and the bending Young's 
modulus of 0.58 g/cm3 and bending strength ] 52xl02MPa(s). These results show that the woody board of this invention has a 
plywood and the rigidity more than equivalent. 

[0028] (Example 2) The makeup veneer which consists of an oak sliced veneer with a thickness of 0.3mm was pasted up on it 
using water macromolecule isocyanate system adhesives (the Mitsuhiro industry, KR7800), having applied the temperature of 
1 10 degrees C, and pressure lOMPa to one front face of the woody board produced in the example 1 for 3 minutes. Since the 
front face of a woody board was smooth, the makeup veneer was pasted up good. Furthermore, after grinding a front face, 
urethane paint of about 50-micrometer ** was given, and it considered as flooring. The appearance of the obtained flooring 
was smooth and good. 

[0029] Furthermore, the deflection examination based on JAS was performed about this flooring. That is, it supported by span 
700mm, having used the sample size as 300mm(width of face) x!800mm(length) xl2mm (thickness), and the difference 
(A-B) of the variation rate (A) when applying the load of 21kg pile on the load rod which it intersected perpendicularly and 
was placed in the center of a span, and the variation rate (B) when applying the load of 9kg pile similarly estimated. It 
expresses that rigidity is so strong that this difference is small, and the value of this deflection needs to be 3.5mm or less by 
JAS specification of flooring. Consequently, the value of deflection was 2.6mm. Therefore, it turns out that the flooring of this 
invention has satisfied JAS specification of deflection, and it has sufficient rigidity to use it as flooring. 
[0030] (Example 3) a wood flake with a thickness of 0.4-0.8mm it is thin of a core material like an example 1, and a wood 
flake with a thickness of 0.3mm or less are thin of surface material -- the 100 weight sections were prepared, respectively and 
the non-condensed urea 20 weight section and the water phenol binder 20 weight section were applied to each While using as 
surface smoothing surface material, as a raw material of a density woody fiber accumulation board the woody fiber (Canadian 
Forrest products company make --) which contains a thing with a fiber length of 3mm or more 50% or more 100 weight **** 
of F4=I7 is carried out. The urethane-resin (rough MDI by Sumitomo Beyer urethane company) 10 weight section as a 
foaming nature binder, When preparing the mixture of the urea resin 10 weight section of a non-condensed type as an 
un-foaming nature binder, putting in woody fiber in the rotating drum rotated at a low speed and carrying out natural fall 
within a drum, the binder was applied to woody fiber by sprinkling with a spray. 

[003 1] First, the half of the woody fiber which applied the binder was uniformly sprinkled on the heat-and-pressure board, 
and the wood flake which applied the binder on it was uniformly sprinkled like the example 1, and carried out the laminating. 
Furthermore, the remaining woody fiber was sprinkled on it, and heat-and-pressure simultaneous-for 15 minutes fabrication of 
these five-layer layered products was carried out by the temperature of 150 degrees C, and pressure 2MPa so that it might 
become 25mm in thickness. Thus, the front face of the fabricated woody board was very smooth, and the specific gravity was 
[ 65MPa(s) and the bending Young's modulus of 0.64 g/cm3 and bending strength ] 62xl02MPa(s). 
[0032] 

[Effect of the Invention] Since the mixing ratio of an un-foaming nature binder is 5% - 40%, the density of the woody board 
of this invention is 0.60 - 0.85 g/cm3. Moreover, since the wood flake with a thickness of 0.4-0.8mm is mostly arranged in the 
same direction, intensity of the array direction can be enlarged. Moreover, if it is in the woody board of this invention, since 
the laminating of the surface smoothing directivity wood flake collection board which consists of a wood flake with a 
thickness of 0.3mm or less as surface material is carried out to both sides of a core material and simultaneous fabrication of 
the core material and surface material is carried out, even if partial hard and soft and thickness are in a core material, as the 
woody whole board, it is uniform, and a front face can be made smooth. Furthermore, smooth nature can be further raised by 
carrying out the laminating of the surface smoothing surface material which consists of a woody fiber accumulation board or a 
wood flour fabrication board. Therefore, it is fully applicable also to the use of which high rigidity, high intensity, and surface 
smooth nature, such as flooring, are required. 

[0033] moreover, the woody board of this invention -- setting - an un-foaming nature binder since forming unification is 
carried out using independent or the binder which made the un-foaming nature binder the subject - fabrication -- public funds 
-- the mold-release characteristic from type is excellent Furthermore, in the woody board of this invention, insect control of a 
woody board, an antisepsis, ** bacillus nature, and dimensional stability can be raised by acetylating woody fiber and wood 
flour which make a wood flake with a thickness of 0.3mm or less are thin of surface material, and surface smoothing surface 
material. According to the woody board of this invention, the raw material conventionally used as scrap wood can be used 
effectively, and it is effective in protecting wood resources. Moreover, such a raw material is a low price and curtailment of 
raw material cost can also plan it. 



[Translation done.] 
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